Effect of variation of portal venous blood flow on radiofrequency and microwave ablations in a blood-perfused bovine liver model.
To assess whether there is a significant difference in the effect of incremental changes of portal venous blood flow rates on the size of radiofrequency (RF) versus microwave (MW) ablation lesions in an ex vivo blood-perfused bovine liver model. This study was exempt from approval by the Institutional Animal Care and Use Committee. Sixty ablations (30 MW and 30 RF ablations) were performed ex vivo in 15 bovine livers perfused with autologous blood via the portal vein at 60, 70, 80, 90, and 100 mL/min per 100 g of liver tissue (three livers were used for each flow rate). Long-axis diameter (LAD), short-axis diameter (SAD), and volume were measured for each ablation lesion. A general linear mixed model was used to examine the effect of location, ablation device, and flow rate on LAD, SAD, and volume. Results were considered to indicate a significant difference at P less than .05. Location was not a significant predictor of LAD, SAD, or volume (P ≥ .4). The slope of the relationship between flow rate and LAD, SAD, and volume was significantly different according to ablation device (P < .0001). For RF ablation lesions, the mean LAD, SAD, and volume demonstrated a significant inverse relationship with flow rate, while the measurements for MW ablation did not change with variation in flow rates. The size of RF ablation lesions is highly variable, with a significant inverse relationship to the rate of portal venous blood flow. Conversely, the size of MW ablation lesions is unaffected by changes in portal venous blood flow. The consistency of the size of MW ablation lesions could translate into a higher local tumor eradication rate than that reported with RF ablation.